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This paper reviews the role of market, population growth, social issues, developmental policies, 
and  other  (minor)  economic  variables  contributing  to  Mediterranean  desertification.  These 
variables were classified as describing the micro-economic and macro-economic factors suitable 
to assure a better comprehension of the environmental-economic nexus. Micro-economic factors 
like the higher prices and lower wages in the primary sector, as well as the reduction of off-farm 
employment  reflect some  potential  causes of  LD.  It  was  also argued  how technical  change, 
agricultural  input  prices,  and  household  income  may  affect  land  vulnerability  but  their 
contribution  to  this  ecological  problem  is  poorly  known.  On  the  contrary,  the  role  of 
macroeconomic  factors  such  as  population  density,  poverty,  and  environmental  policies, 
although more extensively studied on a qualitative base, was regarded as important but still 
relatively  ambiguous,  and  needs  further  quantitative  studies.  Territorial  disparities  in  land 
distribution, as well as increasing rural poverty and unsustainable management of soil and water 
were described as a consequence of the process triggering Mediterranean desertification. The 
effectiveness  of  policies  aimed  at  mitigating  LD  and  thus  reducing  desertification  risk  was 
finally discussed. 
Key  words:  Land  degradation,  desertification,  economic  system,  micro-economic  causes, 
macro-economic factors, Mediterranean basin. 
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1  Introduction 
Dramatic changes in economic structures reflect what is often called the shift from modernity to 
late modernity. These processes, occurred over the recent years, imply (considerable) changes in 
land resource availability often impacting on the environmental quality of the ecosystem (e.g. 
Harte  2007).  These  studies  recognize  uncertainty  and  risk  as  the  key  words  of  this  process 
concerning  both  economic  dynamics,  social  changes,  cultural  development,  and  the  political 
action (Zuindeau 2007). Environmental changes due to bio-physical and human-driven causes 
arise increasing attention of both the hard and soft sciences (Puigdefabregas and Mendizabal 
1998).  As  a  matter  of  fact,  both  disciplines  are  interested  to  get  light  into  the  possible 
consequences of ecosystem degradation on population and economies as well as the response of 
the society to such changes (Wilson and Juntti 2005).  
Developed countries have shown considerable economic growth over the last century, but is 
questionable if  development  was  achieved at  the expenses of the environment (Dinda 2004; 
Stern 2004; Galeotti 2007). Economic development, social inequality, institutional policies, and 
their relations with land quality provide viable examples of the interplay between the proximate 
causes and  the  factors  underlying  complex environmental phenomena  (e.g. Singh and Singh 
1995; Chopra and Gulati 1997; Barbier 2000). The economic debate on the sustainable growth, 
linked de facto to this matter, is itself characterized by the complex interaction between the bio-
physical  and  socio-economic  factors.  In  fact,  taken  as  a  path  of  balanced  development, 
sustainability is a normative concept and needs normative criteria to be correctly implemented at 
all decisional levels. Once benchmarking conditions are identified for the various dimensions of 
sustainability  (e.g. economic, social,  environmental, cultural,  institutional), normative criteria 
define  the  opportunity  space  for  sustainable  development  (Lawn  2003).  However,  despite 
important contributions on the field, nothing final is said on LD and sustainable development in 
southern Europe. 
Mediterranean Land Degradation (LD) is an example of the interaction among ecological, 
economic, and social systems as it is determined by the interaction of several proximate causes 
and  underlying  factors  into  a  perennial  instable  equilibrium  (Squires  and  Sidahmed  1998; 
Thornes  2004;  Ibanez  et  al.  2008).  Different  concepts  of  Mediterranean  desertification  were L. Salvati 
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proposed  according  to  both  landscape  characteristics,  geographical  region,  spatial  scale,  and 
territorial  coverage  (Lambin  1993).  Nevertheless,  the  most  widely  accepted  definition  of 
desertification is the one given by United Nation Convention to Combat Desertification (United 
Nations 1977), that is „land degradation in arid, semi-arid and dry sub-humid areas resulting 
from various factors, including climatic variations and human activities‟. 
LD is perceived as a major threat worldwide since it implies the long-term decline of soil 
productivity  and  a  weakening  ecological  sustainability  (Mainguet  1994;  Conacher  2000). 
Although LD in semi-arid zones has been recurrent in human history (Yang et al. 2005; Wang et 
al. 2006), several papers stated that in the last century it has increasingly spread throughout 
moderately  dry  regions  nearly  everywhere  (Garcia  Latorre  et  al.  2001;  Rubio  and  Recatalà 
2006). Although landscapes show various transformations which include some forms of natural 
degradation, they are balanced only some times by the capacity of the ecosystem to recover. In 
this perspective, net degradation can be mainly referred as human-caused (Fernandez 2002). 
Anthropogenic factors are therefore considered, especially in Mediterranean-type ecosystems, as 
crucial drivers of LD and lead to desertification in critical cases (Mairota et al. 1998; Wilson and 
Juntti 2005). 
In  southern  Europe  lands  prone  to  LD  are  usually  classified  into  three  groups:  (i)  very 
restricted areas of „strictly desertified lands‟ intended as tracts of land occurring in dry climates 
and showing „functional sterility‟, that is areas where agriculture and forestry are currently no 
longer either economically or ecologically sustainable (Thornes and Brandt 1996; Mairota et al. 
1998; Conacher 2000); (ii) „risky‟ areas, that are often intermingled with the „strictly desertified 
lands‟, means that their environmental characteristics are similar to that of desertified areas, but 
some  factors,  including  vegetation  quality,  land  use,  climate,  agriculture  or  irrigation) 
successfully mitigate the process of LD; and, finally, (iii) vulnerable or sensitive lands, rather 
common in southern Spain, Italy and Greece, define areas where LD is locally active, but they 
have not loss the biological and economic potential (e.g. Geeson et al. 2002; Brandt et al. 2003): 
we  could  intend  these  lands  as  potentially  degraded  and  thus  affected  by  a  progressive 
desertification. The heterogeneity of soil/land degradation processes complicates monitoring and 
limits  the  development  of  efficient  action  plans  (Enne  et  al.  1998).  Several  studies  have 
considered the LD process as a composite concept by describing how one or more components Mediterranean Desertification and the Economic System 
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of  the  land  resources  (e.g.  soil,  vegetation,  climate)  have  changed  to  the  worse  (Rubio  and 
Bochet 1998; Basso et al. 2000; Montanarella 2007). Moreover, the number of works analyzing 
systematically the socio-economic factors that interact with LD is increasing, as some papers 
show from both the empirical and theoretical points of view (Wilson and Juntti 2005).  
In Italy, the most critical areas are those located along the coastal lowlands where population 
and  economic  activities  are  mostly  concentrated.  Interestingly  enough,  a  high  degree  of 
vulnerability is also observed in some internal areas of southern Italy with unfavourable climatic 
conditions and geo-morphological features ultimately leading to LD (e.g. land gullies, poor land 
cover, steep slope). These conditions are often associated to the unsustainable exploitation of the 
agricultural  lands  (Salvati  and  Zitti  2008).  Following  the  approach  suggested  by  the  Italian 
National  Committee  for  Combat  Drought  and  Desertification,  a  map  illustrating  the  Italian 
regions exposed to desertification risk is shown in Figure 1. 
Figure 1. Map of sensitive areas to desertification in Italy. 
 
Source: our elaborations on data provided in Salvati and Zitti (2008). 
This review discusses, from the economic perspective and with a systemic view, the most 
important causes of LD in southern Europe, and more in general in the Mediterranean basin, a 
region  that  has  shown  increasing  vulnerability  to  LD  over  time  (European  Environmental L. Salvati 
4 
 
Agency 2000; Rubio and Recatala 2006; Montanarella 2007
1). Emphasis will be given to (i) the 
political, social, and production processes that reproduce and affect LD, (ii) the environmental 
consequences of LD in the Mediterranean landscap e, (iii) the implications this phenomenon 
shows on the „southern‟ societies and economies themselves, and (iv) the possible responses that 
societies  are  able  to  implement  in  order  to  contrast  –  or,  at  least,  mitigate  –  desertification 
(Briassoulis 2005). The paper is organized as follows: chapter 2 depicts the logical framework 
developed in this paper in order to analyze the economic drivers of LD and report examples of 
micro- and macro-economic factors supposed as responsible for LD. Chapter 3 discusses the 
importance of modeling in clarifying the interaction between the different factors causing a land 
resource  depletion.  Chapter  4  reviews  the  strategies  that  result  as  effective  in  contrasting 
desertification  at  different  spatial  scales.  Finally,  chapter  5  suggests  a  rethinking  of  the 
environment-economy nexus responsible for LD and its policy implications. 
2  The economic drivers of Mediterranean desertification 
The framework proposed in this review classifies the drivers of LD into micro- and macro-
economic factors. This allows understanding the environmental processes from the qualitative 
perspective and suggests approaches suitable for modeling them. Different types of variables 
should be therefore considered. The starting point is to identify the economic agents of LD (i.e. 
those  individuals,  households,  companies,  or  institutions  influencing  land  vulnerability  to 
degradation). Agents‟ actions are the sources of LD. Concerning agents‟ decisions, we should 
concentrate on their own characteristics (e.g. background, preferences, and resources) and on 
several micro-economic variables (e.g. prices, technology, institutions, services, infrastructures). 
Taken together, these variables determine the set of available choices and the incentives for 
different choices. Agents‟ characteristics and decision variables are themselves determined by 
broader  forces.  These  macro-economic  factors  influence  agents‟  decisions  through  several 
channels  (e.g.  the  market,  the  dissemination  of  new  technologies  and  information,  the 
development of infrastructure, the institutions, the society itself, and so on). In my opinion, a 
distinction among the variable hierarchy is necessary for various reasons. First, hierarchy points 
out  the  factors  that  directly  affect  decision-makers.  Second,  because  the  significance  of  the 
environmental nexus is associated to the variable level, it is possible to identify the factors which 
                                                 
1 but see also the extensive materials produced on the framework of the EU-funded Medaction and DeSurvey projects. Mediterranean Desertification and the Economic System 
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result  in  terms  of  LD  are  more  conclusive.  Misspecifications  in  empirical  model  reflecting 
confused causal relations in the investigated nexus may derive from mixing the different variable 
levels. 
2.1  The micro-economic causes of Mediterranean LD 
Taken as a general view, one of the principal determinants of LD in Mediterranean rural areas is 
the adoption of unsustainable production behaviors especially in agriculture (Mendelsohn and 
Dinar 2003). Both household and companies are the source for this behavior. The present chapter 
gives an overview of some micro-economic causes of LD by illustrating examples taken from the 
literature  and  contextualized  within  the  Mediterranean  environment.  Changes  in  agricultural 
technology, prices of agricultural products and inputs, as well as the role of property regimes 
were considered here. 
Changes in the agricultural prices. In the traditional view of development economics, higher prices 
for agricultural products may stimulate land over-exploitation exacerbating LD. In dry regions, as the 
agriculture becomes more profitable, both the residing population and migrants begin to shift resources 
into intensive crop. Higher prices also provide capital to put additional land into production. There is only 
one reason why higher agricultural prices might not increase land consumption leading to degradation 
(Walpole et al. 1996): it occurs when farmers exhibit a preference for subsistence-type farming and opt 
for leisure once they have reached some minimal consumption level. Although it is possible that some 
households might respond to higher agricultural prices by reducing the surface of cultivated land, there is 
no evidence for this at the more aggregated levels (Cacho 2001). Moreover, the hypothesis is hardly 
suitable for the economically disadvantaged, rural areas of southern Europe.  
Unfortunately, how changes in agricultural input prices influence LD may lead to unclear evidence, 
as two conflicting effects are usually pointed out. On the one hand, higher fertilizer prices lead farmers to 
adopt more extensive production systems that use more land and less fertilizer, thus locally incrementing 
land consumption. On the other hand, the higher costs associated with increased fertilizers make the 
agriculture generally less profitable with indirect effects on the surface of high-intensity cultivated land 
(Pender 1998). 
Land prices and property regimes. In the absence of well-defined property rights, there are various 
reasons why land may degrade and this is especially true in developing African and Asian countries 
(Blaikie and Brookfield 1987; Beaumont and Walker 1996; Chopra and Gulati 1997; Jayasuriya 2003; 
Danfeng et al. 2006). On the contrary, poor evidence on the effectiveness of this process is available in L. Salvati 
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southern Europe. Theoretically, two mechanisms could be active here: first, even though profits may be 
negative in the first few years, technological progress and infrastructures will make cultivation profitable 
in the future, and farmers need to act now so that others do not claim the land before they do. Second, in 
many cases land prices may not reflect the agricultural potential but rather speculation that the purchaser 
will profit from selling the land at some future date (Hubacek and van der Bergh 2006). This framework 
is applicable, for example, in restricted areas located at the urban fringe of the Mediterranean cities whose 
territory is structurally sensitive to LD due to climate aridity and relatively poor soils and vegetation 
cover (Mairota et al. 1998). However, it should be noted that the above mentioned processes could have a 
limited importance in Mediterranean areas where property regimes are generally well-defined.  
These considerations suggest that there is certainly scope for investigating the relationship between 
land rent (or land prices) and unsustainable land management in the light of possible LD processes, e.g. in 
dry, lowland areas subjected to erosion-driven or salinisation-driven soil deterioration (Lemon et al. 1994; 
Perez-Sirvent et al. 2003). As an example, contrary to farmers cultivating their own land, it was supposed 
that farmers cultivating rented land show less propensity to invest money in land protection, e.g. by 
adopting  agronomic  techniques  preserving  landscape  and  soil  quality.  They  prefer  to  arrange  crop 
production with the aim to maximize immediate profits, thus generating potentially serious ecological 
consequences. 
Technology in agriculture. Technology has both a direct effect on farmers‟ behavior and an indirect 
effect resulting from its impact on product and factor prices. We focus here on the first set of effects. 
Technological changes that increase yields without significantly altering labor or capital requirements are 
expected to impact locally on LD via crop intensification (Pender 1998). The severity of LD is likely to 
be even higher if technological changes are labor- or capital-saving, or both, since this will free up 
resources to cultivate additional land for intensive crop (Abdelgalil and Cohen 2001). Conversely, if the 
new  technology  is  more  labor-  or  capital-intensive  and  if  farmers  find  it  difficult,  expensive,  or 
inconvenient to hire wage or to obtain credit, then such changes can lead farmers to devote more labor 
and  capital  to  their  existing  farms,  leaving  them  with  fewer  resources  for  expansion.  Under  these 
circumstances the net effect is difficult to assess (Pender et al. 2004), thus suggesting that agricultural 
research  and  policies  designed  to  preserve  land  quality  and  mitigate  LD  should  focus on  promoting 
profitable technologies that are labor and capital-intensive and more easily applicable to land already 
under cultivation. The empirical evidence, however, is still limited, and this is certainly an important topic 
for the future studies (Coxhead and Jayasuriya 1994). Mediterranean Desertification and the Economic System 
7 
 
2.2  The macro-economic factors of LD 
The identification of the macro-economic factors of LD is hard and even more difficult is to 
establish a significant link between them. As a matter of fact, macro-economic variables usually 
influence the environmental decisions through complex paths, and many of these relations are 
indirect (e.g. Galeotti 2007). To investigate such links typically requires data that often do not 
exist or are of poor quality. Disaggregated data allows the chance to implement regional models 
investigating the role played by the spatial dimension at large. Unfortunately, the availability of 
suitable  data  is  usually  restricted  to  a  partial  country  coverage.  The  limited  availability  of 
diachronic indicators limits the application of sophisticated statistical analyses suitable to explore 
and model both the time and space dimensions. In the following paragraphs I illustrate the main 
variables  potentially  linked  to  LD  and  the  most  significant  results  obtained  from  the  recent 
literature on the topic.  
Economic development and the restructuring of the economic system. Income level, and more in 
general economic growth, is expected to influence natural resource depletion in various ways. Economic 
development  acts  improving  off-farm  employment  opportunities  and  thus  reducing  the  demand  for 
agricultural land surfaces with a potential effect contrasting crop intensification and soil depletion (Merlo 
1991). However, in disadvantages, inland areas this process could lead to a feedback mechanism linked to 
rural depopulation and possible human desertification (Dimara and Skuras 1996). A reverse effect derives 
from stimulating the demand for agricultural products thus enhancing land occupation and conversion to 
cultivated, intensive land use. The cumulative effects of these processes have been rarely explored. 
In the recent years, studies on the Environmental Kuznets Curve (EKC) have tried to address the 
nexus  among  environmental  degradation  and  economic  growth  (Dinda  2004),  by  suggesting  that 
economic development stimulates environmental measures at various decisional levels. As a matter of 
fact, it is known that high-income countries may demand that land resources are protected rather than 
depleted. The „stylized fact‟ emerging from those analyses suggests the existence of an „inverted-U‟ 
relationship occurring between the indicators of environmental quality and the level of per capita income 
(and  other  structural  variables).  The  EKC  hypothesis  does  not  originally  stem  from  a  theoretical 
framework, but recent contributions have started showing how it may be included in formalized economic 
models (e.g. Stern 2004). 
However, the hypothesis is controversial and has been often criticized (Galeotti 2007): EKC has 
been shown to be valid for some pollutants only with local and direct costs and less (or not) valid for L. Salvati 
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pollutants with dispersed, long-term costs (Arrow et al. 1995). Moreover, there is limited theoretical 
ground  on  which  you  can  make  hypotheses  about  the  existence  of  an  EKC  relationship  for  natural 
resource depletion, and no studies specifically address the relationship for LD to our knowledge (but see 
also Salvati and Zitti (2008b) for a discussion). This is likely due to the difficulty (i) to measure the level 
of land vulnerability/risk in a certain area, (ii) to derive a theoretical relationship between income and LD, 
and (iii) to select the suitable temporal and spatial scales for analysis. As a consequence, the driving 
forces determining the growth-environment transition are still unclear: they could be strictly economic 
forces (examples could be the attraction of off-farm employment, a higher value placed on rural landscape 
by  the  public  and  the  government,  and  the  expanded  state  capacity  to  enforce  land  protection)  or 
exogenous drivers.  
Population growth. Taken as a leading factor of environmental degradation, human pressure has 
been intensified during the last fifty years (Harte 2007). LD increase because the population is growing 
and needs more land for settlements and crop production (Blaikie and Brookfield 1987): this is a typical 
rationale applicable in poor countries and, with some caveats, in Mediterranean regions (Pender 1998). 
Growing population affects itself the equilibrium on the labor markets (as an abundant supply of labor 
pushes  down  wage rates),  but induces  itself  technological  progress  and  institutional  changes  (with a 
similar mechanism to that illustrated for EKC). This contributes to reduce the environmental pressure on 
the agricultural lands and  forests.  Although empirical evidence  shows a positive correlation between 
population density/growth and LD in some case studies, these findings appear sometimes weaker and 
needs to be corroborated through econometric analysis. 
The most viable hypothesis concerning the relationship between LD and demographic dynamics 
suggests  that  population  movements  lead  to  a  discrepancy  between  economic  carrying  capacity  and 
population density in dry regions affected by LD
2. However, where population density grows, the society 
tends to increase the carrying capacity too (Cuffaro 2001). If not, people might react by emigration. Such 
movements contribute to an unstable situation, implying a potential threat to the natural environment and 
to the people living in it (Chopra and   Gulati 1997).  This implies that  the latter factors, rather than 
population growth per se, are possible causes of LD (Harte 2007). With this in mind it is therefore clear 
that high population density or marked population growth do not necessarily lead to LD. What is more 
important is the combination of various factors including (i) the sensitivity and fragility of land, (ii) the 
                                                 
2 The carrying capacity is the ability of the economic system to sustain a defined population,  e.g. the maximum number of 
persons able to live in a certain region on the basis of the resources necessary for life while maintaining their living standards in 
the long term (e.g. Knerr 1998, Goria 2000). The carrying capacity of a certain region is therefore determined by its available 
physical capital, as well as the human resources, the technologies used in that region, the institutional arrangements, and the 
possibilities to exchange goods and services with the outside (Goria 2000). Mediterranean Desertification and the Economic System 
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rate  of  population  increase,  and  (iii)  other  crucial  forces  such  as  land  use  and  settlements  patterns, 
economic conditions, organization of production, and cultivation practices. Thus, there seems to be no 
simple and clear causal connection between population growth and LD or a stable and static “carrying 
capacity” of land beyond of which the problem starts to worsen (Ibanez et al. 2008). The relative absence 
of a direct relationship between population pressure and LD, however, must not lead to the demise of this 
factor as a strong underlying cause towards environmental degradation. This occurs with the combination 
of other bio-physical and socio-economic factors when the population pressure represents the catalyst for 
the intensification and severity of LD (Cuffaro 2001). 
Population mobility is a complex phenomenon which correlates, directly or indirectly, with the 
problem of environmental degradation (Harte 2007). Migration can take many forms, two of the most 
important of which, have to do with the temporal dimension and the direction of movement. Seasonal, 
semi-permanent, and permanent movements can be identified according to the temporal dimension of 
migration. Regarding to direction, migration is classified as internal (including both rural-rural and rural-
urban) or international (Goria 2000). Although the relationship among the economic carrying capacity, 
population density, and LD is controversial, it seems clear that in dry lands the demographic growth 
impacts on the proportion of people unable to maintain their living standard. Moreover, to erode the land 
resource basis does not remain a problem of the population living there, but spreads to the other parts of 
the country, and also might reach the neighboring countries in a process suitable to accelerate disparities 
which in turn may lead to social conflicts, even for primary resources (Zuindeau 2007). 
Other human-derived pressures on land quality. According to the framework presented earlier, 
population growth may have several (indirect) consequences on LD. More in general, human pressure can 
be regarded as a results of (i) practices such as the relocation of people to the coastal border due to 
tourism intensification, (ii) increasing population density in the city regions, and (iii) concentration of 
industrial activities with the related impact on soil and water quality (Montanarella 2007). Degradation of 
high-quality  soils,  increasing  fire  risk,  loss  of  semi-natural  vegetation,  as  well  as  salinisation  of 
groundwater are documented in peri-urban areas and high-density coastal zones as a consequence of these 
processes (Portnov and Safriel 2004). 
Tourism  growth  is  a  powerful  driver  of  LD  when  coupled  with  other  critical  factors.  As  an 
example, tourism pressure in ecologically fragile coastal areas has exerted a significant impact on local 
communities with respect to land-use patterns, especially when unplanned tourism expansion has resulted 
in the shortage of basic services such as water supply. However, previous papers report contrasting views 
about the nexus between tourism development and LD (e.g. Makhzoumi 1997; Loumou et al. 2000; 
Iosifides and Politidis 2005a; 2005b; Onate and Peco 2005). Tourism development influences, in the 
relatively  short  term,  urban  sprawl  and  thus  land  fragmentation  in  low-density,  ecologically-relevant L. Salvati 
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coastal areas and induces the construction of roads and other infrastructures as well as the increase of 
water demand during the drier, summer months. In the long term, this causal chain may reduce the fertile 
land to the agriculture. The positive environmental effects of tourism, however, should be not demised: at 
the regional level, tourism development may enhance higher environmental protection through policy-
induced responses (Briassoulis 2004). Moreover, the increasing hedonic value of natural heritage was 
observed in tourism districts (e.g. Makhzoumi 1997; Loumou et al. 2000), with positive implications for 
the local economy. Further efforts are needed to clarify the causal chain to which tourism participates to. 
Qualitative enquiries covering specific case studies should combine with econometric studies for the in-
depth comprehension of this complex matter (Wilson and Juntti 2005). 
Another  example  of  the  anthropogenic  pressure  on  land  is  agricultural  intensification.  In  the 
traditional economic view, the concept of agricultural intensity refers to the input of capital, labor, and 
skills against constant land. The intensification of agriculture usually means an increase of crop surface 
and greater technical skills, that is a cause of soil degradation. Intensive farming practices (e.g. deep water 
drainage, large-scale irrigation, heavy pesticide use, and multiple cropping) are causing degradation of 
agricultural  and  semi-natural  habitats  across  huge  areas  (Marathianou  et  al.  2000;  Otto  et  al.  2007; 
Simeonakis et al. 2007). Additionally, overstocking, over-cultivation, and deforestation play a major role 
in  the  process  of  LD  in  rural  areas.  These  phenomena  are  themselves  molded  by  socio-economic 
elements,  such  as  the  nature  of  property  rights  on  land,  more  generally  defined  as  „environmental 
entitlements‟, the governing institutions, as well as cultural and family traditions (Le Houerou 1993). 
However, the low productivity of the resource basis in dry zones, coupled with fluctuations in yield 
due  to  limited  precipitation  and  prolonged  periods  of  drought,  has  locally  tended  to  discourage 
investments and the development of scientific inputs to conserve and develop land productivity in the 
Mediterranean. On one hand, the argument for giving priority to allocation of development funds to the 
more productive areas may seem to be justified in terms of economic criteria. On the other hand, such 
policies, when adopted, have started in many cases a vicious circle whereby lack of adequate investment 
perpetuates retrogressive management and weak economic performances, because of the degradation of 
land resources in dry areas (Pender 1998; Pender et al. 2004). The resulting distortion may enhance the 
disparity within the rural sector itself, e.g. between "favorable" and "less favorable" areas, generating 
potentially disruptive pressures on the local populations (Gagliardo 2004). 
To conclude, the living standards of the population are partly determined by the natural resources, 
in  mainly  agricultural  regions.  Agriculture  can  be  either  an  aggravating  factor  resulting  in  land 
improvement and a mitigating factor, e.g. in areas characterized by high erosion risk (Kosmas et al. 2003; 
Atis 2006; Hein 2007). Farmers are among the first victims of LD as the natural resources such as soils Mediterranean Desertification and the Economic System 
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and  crop  are  the  most  severely  affected  by  potential  desertification.  The  abandonment  of  marginal 
agricultural  lands  represents  one  of  the  consequences  of  Mediterranean  LD.  Whether  an  abandoned 
agricultural land will move towards recovery or desertification depends on the state of the land at the time 
of abandonment and on what follows afterwards (Puigdefabregas and Mendizabal 1998). In southern 
Europe,  land  abandonment  started  during  the  fifties  due  to  industrialization  processes,  increasing 
cultivation cost, decreasing of profits, and changes in trade regulation among countries and continues in 
the most recent years, although at a reduced pace. 
Poverty in rural areas. Like demographic changes, poverty has been seen as both a causal factor 
and as a consequence of LD (Scherr 2000): the geography of poverty often coincides with that of drought, 
LD, and desertification risk in southern Europe (e.g. Barbier 2000). In economically-disadvantaged, dry 
regions of southern Europe, it is supposed that poor, and especially the rural poor, are often characterized 
by  geographical  isolation,  vulnerability  to  natural  disasters,  and  socio-economic  changes  and 
powerlessness due to limited access to a variety of public, private or social goods like education, health, 
information, as well as social provision (Dimara and Skuras 1996). These conditions corroborate the idea 
that poverty is associated to socio-economic marginality and fortify the implications this phenomenon has 
for LD. However, as for population growth, this factor does not present a clear line of causation with 
Mediterranean desertification. The links between the two phenomena are complex, and show that (in the 
most cases) poverty is a mechanism through which other factors lead to environmental degradation. These 
other  factors  may  be  e.g.  institutional  mechanisms,  governance frameworks,  policy  measures,  or  the 
market. Under different conditions of these factors, the poverty-LD link may either be exacerbated or 
mitigated (Iosifides and Politidis 2005a). 
Different  lines  of  argument  can  be  identified  in  order  to  disentangle  the  above-mentioned 
relationship. The first relates directly the two processes into a vicious spiral where the cause of the one is 
the result of the other and so forth. This view is simplistic and may ignore several other contributing 
factors to both phenomena. The second line relates indirectly the two phenomena taking into account 
additional factors  such  as  government  policy,  structures  of  local  markets,  and  institutions. The  third 
approach may be seen as a continuum of the second, as it emphasizes the importance of poverty in 
accelerating  the  problem  of  LD  and  vice  versa  where  public  policy  is  inappropriate  and  market/ 
governance functions are weak (see Barbier 2000; Scherr 2000; Harte 2007 and references therein). This 
framework well fits with the empirical analysis provided by several studies.  
Territorial  disparities.  The  remarkable  littoralization  and  the  increasing  divergence  in  the 
population density between urban areas and the neighboring rural territories, as well as the economic and 
social decline of inland areas accentuate the territorial disparities between the coast and the interior as far L. Salvati 
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as services, quality of human potential and job opportunities are concerned (e.g. Knerr 1998). In what 
measure human-related spatial dichotomy affects the level of land sensitivity to degradation and which 
processes linking to social inequality can have an impact on LD and desertification is not clear yet. These 
phenomena are further complicated by the influence of elements like the nature of property rights on land, 
the nature of governing institutions, cultural and family traditions, as well as demographic factors, such as 
population structure and dynamics.  
Taken as an example, unemployment may rise in more populated areas as a consequence of the 
densification of coastal and lowland zones (Goria 2000). This process especially acts on more weak social 
actors, such as women and young, and impacts (indirectly) on other social problems, e.g. young deviance. 
Local labor markets, especially those traditionally linked to the primary sector, are potentially sensitive to 
changes in crop production due to LD, but even employment in the tourism sector may be negatively 
affected by aridity, water scarcity, and environmental degradation (Barbier 2000; Gagliardo 2004; Kok et 
al. 2004; Harte 2007). 
From the governance perspective, the Lisbon Strategy has put the need for a sustainable economic 
growth  at  the  heart  of  the  policy  agenda  in  the  European  Union  (e.g.  Pisani-Ferry  2005).  The  new 
objective  of  territorial  cohesion  was  added  to  the  old  objectives  of  social  and  economic  cohesion 
(Tumpel-Gugerell  and  Mooslechner  2003).  This  renewed  interest  in  territorial  matters  suggests  that 
challenges such as regional disparities linked to the environmental quality require a common European-
wide governance response through integration of the different (social, environmental, developmental) 
policy frameworks (Drake and Vafeidis 2004). 
 
Box 1 
Regional convergence in land vulnerability to desertification 
 
In the economic science the „convergence‟ notion applies when the growth rate of an economy is 
positively related to the distance between the economy‟s level of income and its own steady-state (Barro 
and Sala-i-Martin 2004). Studies on regional convergence in economic, social, and cultural variables are 
therefore useful when providing basic information to drive developmental policies over complex growth 
dynamics.  Convergence  in  environmental  quality  over  time  has  been  less  frequently  assessed  than 
convergence  in  socio-economic  variables  (e.g.  Jorgens  2005).  By  applying  a  standard  „convergence‟ 
analysis  to  the  level  of  land  sensitivity  to  degradation  over  time,  Salvati  and  Zitti  (2008a)  found  a 
complex pattern of convergence/divergence in Italy, where the level of sensitivity diverged in northern 
and central Italy and showed the opposite pattern in southern Italy. Mediterranean Desertification and the Economic System 
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The study suggests that there is scope for investigating (i) the convergence/divergence processes as 
revealed by (composite) indexes of desertification risk, (ii) the possible influence of the observation scale 
on convergence estimates, and (iii) policy implications of the process of regional convergence at the 
examined scales. The study also indicates the importance of differentiating LD policies in two different 
targets, as a paradigmatic scenario for the whole southern Europe. The two target regions are (i) high 
vulnerable, LD-converging dry areas in southern Italy with disadvantaged economic conditions, and (ii) 
moderately  vulnerable,  LD-diverging  areas  in  agricultural  rich  areas  of  central  and  northern  Italy. 
Notably, although the debate on desertification risk was developed recently at the country level, it reflects 
a  rather  common  thought,  i.e.  only  the  former  region  was  regarded  as  a  traditional  policy  target  in 
desertification  fighting.  By  contrast, in  our  opinion  both areas  need  substantial  improvements  in the 
strategy aimed at mitigating LD. Different actions are to be undertaken in these two regions according to 
their economic characteristics and possible responses to environmental degradation. A fine tuning of 
policy strategies should be carried out according to the (quite different) socio-economic traits of target 
areas. In-depth field observation and improvement of high-resolution, policy-relevant indicators, both 
taken as a long-term task, are requisites to guarantee in both areas the effectiveness of mitigation policies 
compatible with the objective of regional disparity reduction. 
 
The  indirect  effect  of  technological  change.  According  to  the  considerations  addressed  earlier, 
technological inputs have also indirect effects on the production, labor, and factor markets. Technologies 
that increase aggregate supply and lower prices may reduce pressures on land. In some cases this may 
even offset the initial effects of technology on LD (Pender et al. 2004).  An example is when labor-
intensive  technologies  raise  rural  wages  thus  increasing  land  profitability.  In  fact,  the  more  labor-
intensive the technology, the more rigid the labor supply, and the higher prices of agricultural products 
respond to changes in labor costs, the greater will be the effect. Similarly, capital-intensive technologies 
might have the same effect when farmers have limited access to capital (Pender 1998). As an example of 
a feedback mechanism potentially influencing LD, technologies that require substantial infrastructure and 
that benefit farmers with access to markets are likely to increase water consumption indirectly affecting 
LD, but of course they could reduce pressure on neighboring forests and semi-natural landscapes (e.g. 
Wilson and Juntti 2005). They also will tend to push down agricultural prices and bid up wages without 
increasing  the  profitability  of  frontier  farming  (Wiebe  2003).  Based  on  the  actual  knowledge,  it  is 
therefore difficult to conclude definite statements at the macro-level. Quantitative information collected at 
the regional level and qualitative analysis of local interest are further needed at this stage. L. Salvati 
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3  Exploring the relationship between LD and the economic system 
Quantitative modeling appears as the most useful way to set up and improve knowledge about 
the interaction among  economic factors  and land resource depletion.  However, the need for 
formal models does not imply that their outputs are more accurate than those obtained from 
informal  studies  based  solely  on  descriptive  statistics  or  even  qualitative  approaches  (e.g. 
interviews with local stakeholders). Such kind of studies, which could be seen as “soft” analyses, 
complements  formal  models  and  offers  important  insights  that  are  difficult  to  capture  in 
quantitative works (Lemon et al. 1994; Makzhoumi 1997; Loumou et al. 2000; Iosifides and 
Politidis 2005a; 2005b; Oxley and Lemon 2003; Onate and Peco 2005). 
Quantitative  models  have  indeed  some  limitations. They  focus  on the  few  variables  for  which 
(statistical)  data  are  available.  Institutional  factors,  that  seem  to  be  important  in  defining  the  socio-
economic context where LD evolves, are rarely considered. Moreover, both international and national 
reviews  tend  to  emphasize  the  similarities  between  countries  or  regions,  rather  than  their  internal 
differences. Notably, the factors affecting LD, the interactions among them, and the magnitude of their 
effects all vary significantly from one site to another. Models based on data from distinct locations can 
reach  conflicting  conclusions  not  only  because  they  may  use  contrasting  definitions,  variables,  or 
methodologies, but also because the environmental and economic processes themselves differ. Therefore, 
to summarize some characteristics of the possible models applicable to the interaction among LD and its 
drivers is a crucial step. As an example, models could be classified according to the methodology (e.g., 
analytical, simulation, and empirical) and scale (e.g., micro-economic, regional, and macro-economic 
level). 
Analytical models are theoretical constructs. They include no empirical data but rather clarify the 
implications of different assumptions about how agents behave and how the economy operates, that may 
not  be  obvious.  Simulation  models  use  parameters  based  on  stylized  facts  drawn  from  various 
quantitative/qualitative sources in order to assess scenarios and further trends. Most simulation models at 
the  micro-economic  level are  whole-farm  analyses  using  (linear)  programming  techniques.  Empirical 
models quantify the relation between variables based on statistical data. Almost all these models use 
regression analysis, usually the standard ordinary least squares methods or extended procedures, in order 
to address specific data needs or mitigate the estimation bias. Panel regressions are applied to estimate 
time and space effects. The three types of models defined according to scale were detailed in the three 
next paragraphs. The subsequent box addresses the problems that arise when quantifying the economic 
costs of LD in the Mediterranean context. Mediterranean Desertification and the Economic System 
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Microeconomic  Models.  As  the  name  suggests,  this  kind  of  models  seeks  to  explain  how 
individuals  allocate  their  resources,  using  standard  economic  variables  such  as  background  and 
preferences, prices, institutions, access to infrastructure and services, as well as technological alternatives. 
A major distinction could be done between models that assume prices are market-determined and farmers 
are fully integrated into perfect markets and those that do not. Within the former category, production 
decisions are guided by market prices and can be studied as a profit-maximizing problem. When farmers 
are  not  fully  market-integrated,  decisions  are  based  on  farmers‟  subjective  (and  endogenously 
determined)  shadow  prices.  Factors  such  as  resource  endowments  and  household  composition  are 
important, and the consumption side must be considered when making the production decision. This 
distinction turns out to be critical for how model makers predict land use, consumption, and degradation 
will vary in response to population growth, changes in agricultural prices, as well as income. Analytical 
models could be also useful in highlighting the role played by the underlying market and behavioral 
assumptions at the country level. 
Macroeconomic  models.  National  and  multi-country  models  emphasize  the  relationship  among 
underlying variables, decision parameters, and the environment. Analytical, simulation, and regression 
models are suitable at this level. To model complex macroeconomic processes in a strictly analytical 
framework and still reach interesting conclusions, model makers have had to place limits on the number 
of variables and make some (strong) assumptions. Both analytical and simulation models developed at the 
national level add two important dimensions to the analysis that are absent in household- and firm-level 
models. First, they make some prices endogenous. Thus they move beyond simply asking how decision 
parameters influence agents and look at how the underlying variables determine one particular set of 
decision  parameters. This further  provides  an  important  link  to  macroeconomic  variables  and  policy 
instruments. Second, most models include the interactions among different sectors, e.g. sub-sectors of 
agriculture, manufacturing, and services, which makes them useful in the in-depth analysis of the factors 
underlying LD (Salvati and Zitti 2008a; 2008b). 
Regional Models. Integrated frameworks addressing the manifold aspects that characterize both 
ecosystem dynamics and economic growth are meaningful in the assessment of LD. These approaches 
tend to consider institutional, cultural, and socio-economic variables together with environmental factors. 
Although decisions affecting LD are taken at the household level, the most interesting consequences 
affecting land quality often occur at the district/regional level. Models with a spatial coverage which is 
limited  to  a  region  with  peculiar  traits  in  ecology,  agriculture,  political  history,  and  pattern  of 
settlement/land use may address such research needs. Most regional models use regression tools, which 
may be spatial or non spatial (Nijkamp 1999). The former models incorporate a spatial approach by L. Salvati 
16 
 
measuring the impact on land use of variables such as topography, soil quality, precipitation, population 
density, and zoning categories. This type of analysis has become more popular since the development of 
geographical information systems that have made it easier to manipulate the data. As a critical issue, 
accounting for changes in the behavior of the economic agents is difficult in spatial models (Perez-Trejo 
and Clarke 1996). The non-spatial approach, however, is yet common. These models use disaggregated 
data and are generally developed at the district/regional level in a similar manner to the multi-country 
regression models. However, the regional models have generally better quality data (e.g. from remote 
sensing, often in combination with land surveys). To incorporate  agricultural survey data into a GIS 
framework would allow researchers to take into account additional, important socio-economic variables. 
 
Box 2 
Estimating the economic costs of LD 
 
The depletion of renewable resources has important effects on the economic system by decreasing 
the stock of natural capital and lowering the (sustainable) flow of resource inputs and ecosystem services 
(Antle and Heiderbrinck 1995; Arrow et al. 1995; El Serafy 1999). Although the debate was growing in 
the recent years, monetary aspects of LD risk are rarely addressed (e.g. Atis 2006; Hein 2007). The 
mitigation of desertification – and therefore the benefits of any strategy aimed at reducing it – can only be 
partly attributed to sector policies: measures aimed at reducing soil degradation should target several 
environmental pressures together. With this in mind, it is easy to see why there are currently no direct 
estimates of costs and benefits of adapting to the increased risk of desertification in the Mediterranean 
basin.  Most  of  the  existing  studies  carried  out  at  the  international  level  only  consider  the  costs  of 
desertification  in  relation  to  their  impacts  on  agriculture.  According  to  Bojo  (1996),  the  following 
questions  arise:  (i)  what  are  the  immediate  (short-term)  and  future  (long-term)  costs  of  LD  for  a 
country/region? And, more specifically, (ii) what are the (future) costs of inaction
3 in an environmental 
context  where  climate  change  combines  with  increasing  human  pressure  and  unsustainable  land 
management producing LD risk?  
With regards to the analysis of inaction costs, both the direct impacts of reduced services offered by 
degraded lands, and the indirect impacts (e.g. unemployment and migrations, but also loss of biodiversity) 
should be assessed, thus raising challenging methodological issues. The assessment of LD costs includes 
the costs of interventions to combat the ongoing phenomena all together with the residual impacts. In case 
no actions are put in place, the costs of impacts can be defined as inaction costs, w hich are usually 
                                                 
3 The concept of inaction cost concerns the estimation of the economic impacts of LD, while the cost of adaptation is related to 
the monetary estimation of the proactive efforts (either public or private) to combat ongoing LD processes.  Mediterranean Desertification and the Economic System 
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compared with the costs and benefits of alternative strategies to identify optimal solutions. In general, 
whenever the net total benefits of proposed actions show positive values, it is worth to implement the 
proposed strategies, instead than opting for inaction. Critical methodological issues in this context include 
the identification of reference scenarios for inaction assessment, the management of spatial and temporal 
(e.g.  discount  rate)  dimension,  the  management  of  uncertainty,  the  identification  of  the  irreversible 
impacts and, last but not least, the costs of various forms and degrees of degradation. There are many 
possible options for the economic evaluation of LD and actions to combat it and they could be grouped in 
three  main  categories:  Cost-Benefit  Analysis  (CBA),  Cost–Effectiveness  Analysis  (CEA)  and  Multi-
Criteria Analysis (MCA) (for more details about methods and possible applications in similar context see, 
for instance, Belton and Stewart 2002). The first technique provides full monetary valuation of costs and 
benefits  of  interventions  as  briefly  described  above,  the  second  compares  costs  with  a  predefined 
objective of the actions, thus identifying the less expensive alternative, the third provides instead a broad 
set  of  methods  aimed  at  supporting  the  identification  of  preferred  solutions  within  a  defined  set  of 
alternatives evaluated with regards to a predefined list of evaluation criteria or objectives.  
Given the multitude of possible cost definitions, Bojo (1996) identified three economic concepts 
including (i) the gross annual immediate loss, (ii) the gross discounted future loss, and (iii) the gross 
discounted cumulative loss. In the first concept, economic losses are due to the effect of LD in the past. 
The second concept indicates that LD is often (economically) irreversible and land quality loss in one 
year will impact the production level in the following year. The third concept, which is particularly useful 
for  conservation  investment  analysis,  identifies  land  resource  depletion  as  a  cumulative  degradation 
process over a long term. Different approaches have been proposed to derive monetary values of land 
resource degradation (Hrubovlak et al. 2000; de Groot et al. 2002; de Groot 2006). Basically, the problem 
lies in that resources are measured in physical units. Bojo (1996) identifies three procedures respectively 
based on (i) replacement cost, (ii) productivity loss, and (iii) defensive expenditure. Only few studies 
show attempts to empirically quantify costs of the major forms of LD in southern Europe. Some of them 
(e.g. de Groot et al. 2002; Atis 2006; Hein 2007) try (i) to establish a general framework for the analysis 
of LD costs, and (ii) to provide a preliminary assessment of socio-economic costs of LD in specific 
Mediterranean areas through use of the environmental function approach. 
An environmental function is defined as „the capacity of the environment to provide goods and 
services  that  satisfy  human  needs,  directly  or  indirectly‟  (de  Groot  et  al.  2002).  The  approach  is 
articulated in the following steps: (i) identification of the ecosystems affected by LD, (ii) determination of 
the key environmental functions of each ecosystem considered, (iii) valuation of the main functions, (iv) 
identification of LD processes active in each ecosystem, (v) evaluation of the impacts of LD on the 
environmental  functions  (in  bio-physical  terms)  and,  finally,  (vi)  estimation  of  the  socio-economic L. Salvati 
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consequences of LD. The value of each function is thus determined for each landscape unit by calculating 
its percent loss under LD conditions (e.g. over time). The total costs of LD are finally obtained by 
summing  up  these  values  over  all  landscape  units  and  environmental  functions.  This  procedure  is 
probably the most correct among those previously reviewed but needs well structured input data, hard to 
find even in some European countries, and up to now it was applied over only restricted areas. 
Although it should be worthwhile to directly assess the impact of natural resource depletion on 
productivity, constraints in data and analytical capacity therefore suggests the use of indirect approaches 
when  only  poor-quality  data  are  available  (El  Serafy  1999).  Among  such  procedures,  the  user  cost 
approach has been proposed as a way of taking into account land resource degradation, since it relies on 
the  estimation  of  current  extraction  rate  of  the  available  stock  measured  in  physical  terms.  Despite 
important limitations when applying the user cost scheme, it could be adapted to specific case studies 
when the availability of geo-referenced data is restricted. 
The user cost approach attempts at treating LD as the extraction and depletion of a finite resource. 
This objective is achieved by setting an environmental limit or standard of (total) LD. The standard 
defines the total (quality) reserve available by assuming that the current (decade-long) quality degradation 
continues at constant rates into the future until maximum destruction is 'achieved'. In this manner is it 
possible to estimate the available reserve stock, needed to determine the life expectancy of the resource. 
The derived „depletion factor‟ could be seen as an indirect estimation of a „production equivalent of 
degradation‟ under fixed environmental and economic conditions (Mullen 2001). Salvati and Carlucci 
(2009) suggests a simplified procedure which resulted able to estimate the potential costs of LD over 
large areas by introducing an evaluation of the depletion costs that takes into account natural resource 
degradation due to LD. This objective was achieved by filling several environmental variables available 
at  high  spatial  resolution  with  economic  information  estimated  at  the  district  scale  through  national 
accounting sources: LD pattern and its evolution over time was estimated by way of a synthetic index of 
land vulnerability. 
 
4  Governance and policies to cope with LD 
Although limited quantitative data are available on the economic loss as a result of LD (Pagiola 
1999), long-term economic and social planning is often hard to set up in the environments where 
ecological conditions fluctuate. We said that LD in southern Europe is largely a society-driven 
problem  which  can  only  be  effectively  managed  by  a  thorough  understanding  of  the  main 
ecological, economic, social, cultural, and institutional driving forces associated with both land Mediterranean Desertification and the Economic System 
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use  and  climate  change,  and  their  impact  on  the  environment  (Fernandez  2002).  From  the 
monitoring point of view, the adoption of a multi-disciplinary approach that involves social and 
natural scientists as well as the principal stakeholders in the region may represent an effective 
research strategy, as various EU-funded projects have recently demonstrated (Wilson and Juntti 
2005). The relevant issues to be completed include (i) the development of demographic, climate, 
and land use scenarios at different geographical scales, (ii) the inclusion of these projections into 
quantitative  methodologies  analyzing  land  vulnerability  to  degradation  over  time,  (iii)  the 
analysis  of  the  effects  of  past  policies  at  both  the  regional  and  local  levels,  and  (iv)  the 
recognition of LD costs and benefits of mitigation measures at the same spatial and temporal 
scales, through adequate socio-economic models (Glenn et al. 1998). 
The  main  predicament  that  people  living  in  the  dry  lands  of  the  Mediterranean  basin  have  to 
contend with is that of unpredictability and insecurity. However, different strategies are adopted in low-
rainfall (like a lot of areas in southern Europe potentially exposed to desertification risk) compared to 
strictly arid lands (like many areas of e.g. northern Africa actually exposed to desertification risk). In the 
former areas, people can afford to concentrate on maximizing labor productivity in all production sectors 
(including agriculture), whereas in the latter areas the focus is prevalently on risk minimization with 
respect to the primary sector. However, in both areas concomitant factors may enhance LD provoking an 
(ir)reversible degradation of the soil and other natural resources (Grainger 1990). Economic, social, and 
environmental  measures  are  thus  analyzed  in  both  the  present  and  following  paragraphs,  and  a 





Policy analysis has developed increasingly important approaches in any assessment of LD drivers 
(Blaikie  and  Brookfield  1987).  This  is  particularly  true  in  developed,  democratic  societies  where 
decision-making is shaped by public policy processes. In this context, policy analysis forms a crucial 
aspect of the social science-based research work, with special reference to the assessment of the impact of 
past policies on desertification processes across the Mediterranean basin (Briassoulis 2004). Three key 
issues should be considered when analyzing the possible impact of policies, and each of these issues will 
have important repercussions for grassroots stakeholders affected by LD. First, formulation of a policy L. Salvati 
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does not necessarily result in a specific impact on the ground. Second, policies may have different explicit 
and implicit impacts. Third, we need to recognize the dynamic, non-linear nature of the desertification 
process by implementing policies which are able to address this complex dynamic (Thornes 2004; Ibanez 
et al. 2008). Findings from different case studies suggest that formulation of a policy does not necessarily 
result in a specific impact on the ground. Moreover, also the processes of non-decision-making, non-
formulation, and non-implementation of policies are to be considered as tangible policy implementation. 
As an example, the cost of inaction is an issue that has not been sufficiently acknowledged in previous 
research. As a result, the process of policy implementation should be seen as a fuzzy decision-making 
spectrum rather than a clear-cut point in time at which a specific decision is being made and put into 
practice (Briassoulis 2005). 
The first evidence from the international literature, is the need to avoid sector and disciplinary 
approaches to the problem, preferring instead a full integration of bio-physical and economic analyses. In 
order to do that a shared conceptual framework is needed. Many official documents and research papers 
refer to the DPSIR scheme (Gisladottir and Stocking 2005) as a framework for approaching the integrated 
assessment  of  the  relationship  between  humans  and  the  environment,  especially  for  supporting  the 
development of effective strategies to combat LD. This conceptual framework shows that policy measures 
contrasting LD should be defined according to clearly stated needs related to a wide range of issues, thus 
requiring  the  adoption  of  integrated  assessment  approaches.  In  this  case,  according  to  the  land 
conservation objectives of the measures, inputs should be provided in terms of resources dedicated to the 
design and implementation of the specific measures, from which we expect tangible results by target 
groups of social actors. The effect of these behavioral changes on the environment can be defined as the 
outcome of the measure (i.e. its tangible results) and, on a more global scale, the ultimate effect (on the 
environment and therefore on human health) is identified as the impact of the policy (Grainger 2009). It 
also emphasizes the importance of tracing through the causality of effects, thus linking the effect of a 
driving force (e.g. agricultural activities) to a certain pressure (e.g. soil erosion), to changes in the state of 
the  natural  resource  (i.e.  soil  degradation)  and  to  a  final  impact  (i.e.  reduced  land  suitability  for 
agriculture). Policy measures can thus be formalized in terms of responses, from which we expect to 
obtain positive impacts on the LD problem. 
 
Agro-environmental policies. Among the most important actions on LD we can find those carried 
out in the framework of the European Union Common Agricultural Policy. In many cases, however, these 
policies resulted as indirect drivers of LD, especially in the most sensitive areas. The possible solutions to 
mitigate this causal chain include both (i) a better coordination and policy integration to discourage Mediterranean Desertification and the Economic System 
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activities that enhance LD and stimulate land protection measures, and (ii) a more integrated approach to 
the development of (sector) policies in order to take proper account of multi-functional land use options, 
so that the policies work in harmony and negative effects are avoided. At the country level, I believe that 
no new policies are needed, but single (efficient) measures should be reinforced: as an example, agro-
environmental  regulations  should  be  integrated  into  a  new  agricultural  subsidy  system  stimulating 
sustainable spatial development rather than single crop or farms.  
A crucial mechanism of LD-influencing policies is land use change. In other words, policies induce 
land users to make decision that either protect the land against desertification or expose it to stronger 
degradation. It is known that agricultural policies and subsidies focusing on single crops or products 
stimulate conversion of traditional, sustainable multi-functional land use systems into intensive systems 
like the mono-cultures that are not adjusted to the local natural and socio-cultural environment. European 
and country-specific subsidies have been found to stimulate agriculture with low profits and negative 
impacts  on  the  environment.  Because  of  low  profitability,  the  areas  are  often  abandoned  when  the 
subsidies stop, with consequent soil erosion. 
To  convert  traditional,  multi-functional  land  use  into  intensive  mono-cultures  was  considered 
economically viable due to the incomplete analysis of costs and benefits. Unfortunately, the costs of land 
use conversion are usually much higher than the benefits if all factors are taken into account properly. By 
using a comprehensive function-analysis approach, researchers in the framework of Medaction project 
have shown that the costs of converting traditional land use systems into intensive agricultural (mainly 
cereal) fields are much higher than the benefits (Gagliardo 2004). Although the average market-profits in 
intensive agriculture are higher than the traditional, cultivated crops, the costs of the externalities (such as 
erosion, salinisation, water shortage, and reduced landscape values) by far outweigh these benefits. 
An  important differentiation  should  be claimed  when  suggesting  possible  improvements  in  the 
European agricultural policy. In the short term, subsidies should be more sensitive to, and supportive of, 
traditional land use systems to stop the continued conversion of (sustainable) traditional land use systems 
into mono-cultural production systems that are often environmentally, socio-culturally, and economically 
unsustainable.  In  the  long  term,  more  efficient  mechanisms  should  be  developed  to  quantify  these 
externalities in monetary terms and internalize the costs and benefits of all land use forms into the market 
prices of the produced goods and services. Ideally, policy strategies should be drawn that take these 
externalities  into  account  in  an  integrated  manner:  a  crucial  role  in  defining  policies  and  outlining 
sustainable forms of land management should be attributed to stakeholders, especially those acting at the 
local level. 
Economic  policies.  Policy  focusing  on  agriculture  (and,  at  a  lesser  extent,  industrial)  growth 
positively acts for economic and social cohesion and is a (potential) tool for sustainable development. Of L. Salvati 
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course, in order to be sustainable, agriculture should be economically viable. That is not to imply that all 
producers or all forms of production must be viable in any region at a particular time. Variations in the 
returns  are  necessary  and  indeed  desirable.  They  stimulate  change  in  production,  thereby  achieving 
consistency with the demands of the market. In recent years, however, shortfalls of producer income have 
been assuaged by infusion of government funds. 
For physical, economic and social reasons, development strategies should be aimed at the "total 
production"  through  either  sponsoring  the  horizontal  integration  of  production  (agro-silvo-pastoral 
management) and the vertical integration of the land products with processing and marketing in order to 
maximize and optimize investment. Because of intrinsic low land productivity, inadequate infrastructure, 
and social constraints, private entrepreneurs under a free market economy are unlikely to be attracted to 
invest in the development of low rainfall areas, at least at the initial stage. While, as explained earlier, this 
development is necessary, it is above all a matter for direct public sector involvement. Whereas the level 
and magnitude of the investment resources to be allocated for the development of dry regions and the 
mitigation of LD will have to be determined within national priorities, the finance strategy will depend on 
policies suitable (i) to provide sustained and consistent inputs and services; (ii) to ensure, through the 
creation of extra agro-silvo-pastoral employment, that improvement in productivity will be not frustrated 
by the increase of population working the land and, finally, (iii) to establish, through structural measures, 
incentives for individual and collective groups to invest in the development of dry regions. 
Social policies. The formulation and implementation of social policies in order to combat poverty 
and reduce social inequality, especially in rural and marginal areas, is crucial for the creation of an 
equitable environment. Only in a context like this, it is possible for people to understand, accept, and 
participate in the implementation of environmentally friendly policies/ practices. Having in mind the 
previously observed relations, one can identify different sets of policy options, which are interrelated and 
complementary in most cases (Briassoulis 2004). Different examples of social policies with an indirect 
feedback on desertification could be introduced. First, as social inequality, poverty, and especially rural 
poverty are in most cases gendered phenomena, policies of equitable participation of women to economic 
and social life are needed as a part of the wider set of policies aimed at alleviating social exclusion. 
Second, policies with emphasis on human resources development (especially in agriculture), are welcome 
with  education  and  training  schemes  having  to  comprise  a  direct  and  strong  environmental  and 
sustainability element. Third, permanent mechanisms of information dissemination are needed especially 
within rural communities. Forth, migration policies have to be an integrated part of a set of policies aimed 





Involving stakeholders in discussing problems and possible solutions 
 
Stakeholders‟ participation in planning against desertification is a crucial point yet highlighted by 
Briassoulis (2005) and Wilson and Juntti (2005). This is especially true when local changes have a greater 
impact on individual decisions, which in turn could directly or indirectly affect LD. Lemon et al. (1994), 
Loumou et al. (2000), Iosifides and Politidis (2005b), Onate and Peco (2005), Atis (2006), and Hein 
(2007) provided interesting case studies from Greece, Portugal, and Spain concentrating on the local 
context  and  its  effects  on  individual  agent‟s  decisions.  Additional  studies  have  to  indicate  the  best 
mechanisms  to  involve  stakeholders  in  problem  analysis  and  solution-finding  (Patel  et  al.  2007).  In 
general, the dialogue between stakeholders, policy-makers, and the general public should be enforced. As 
a very simple example, even the agreement on a common definition for „desertification‟ is important in 
this direction and need to be discussed in enhanced institutional platforms (Kok et al. 2004). 
 
5  Epilogue: rethinking the economic causes of Mediterranean desertification 
The  association  of  LD  with  economically-relevant  processes  like  poverty,  human  pressure, 
urban-rural dynamics, growth of metropolitan areas, and the impact of economic structures of 
production  leads  (or  has  to  lead)  to  a  comprehensive  policy  framework  towards  population 
decentralization,  polycentric  development,  prevention  of  unwanted  internal  migration,  and 
incorporation  of  the  international  migrants  within  the  system  of  production  in  a  sustainable 
manner. The potential role of policy in influencing Mediterranean LD is rather clear: it was 
demonstrated (i) how policy analysis can be effective in highlighting key dimensions of the 
poverty-environmental linkages underlying LD, and (ii) how both „good‟ and „bad‟ policies can 
affect poor rural household‟s decisions to conserve or degrade their land (Wilson and Juntti 
2005). Although such topics are fixed at the national and regional scale, the cumulative effects of 
the „local‟ environmental changes are less known. In fact, the „local‟ changes may have greater 
impact on the decisions which individuals make that affect LD because people respond to family 
circumstances  and  to  the  economic  opportunities  in  ways  that  most  suit  the  needs  of  their 
families and households (Zuindeau 2007). To renew a wide debate on the actual relationship 
between economic and social factors and LD at both the macro- and micro-scale as well as the L. Salvati 
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possible policies suitable to mitigate the drought and desertification effects on the society, is 
really urgent for southern European countries, also in the light of their sustainable participation 
in  the  European  integration  process  (Karlsson  2007).  Combating  desertification  cannot  be 
separated from the issue of sustainable development in dry areas as it contributes to the long term 
well-being of the populations living there. 
We  are  therefore  convinced  that  LD  and  desertification  in  a  broad  sense  are  socio-economic 
problems mainly because the idea and practice of appropriation and use of land are socially constructed 
(Blaikie and Brookfield 1987). Considerations about soil productivity and land capacity, cultivations, land 
use,  and  sustainable  development  are  the  products  of  human-nature  interaction  processes  (Mainguet 
1994). Themes of social and economic organization, integration, inequality, and political interventions, as 
well as their relationships with the production and reproduction of LD and desertification have to be 
discussed in connection with the theoretical framework of sustainable development (Johnson and Lewis 
2007). In the present review, some of the most crucial socio-economic phenomena which are linked to the 
desertification problem were briefly examined in the light of sustainable growth. This relation represents 
–  in  an  integrated  way  –  the  interplay  among  underlying  factors,  driving  forces,  consequences,  and 
implications of the human-nature interaction regarding LD. 
The approach developed in this paper raises questions on the conventional wisdom about the causes 
and  consequences  of  LD  and  shows  the  weakness  of  some  supporting  evidence.  Six  (alternative) 
hypotheses are selected and discussed here. Obviously, other hypotheses are plausible in defined socio-
economic  conditions  which  lead  to  Mediterranean  desertification.  However,  it  should  be  noted  that 
hypotheses linked to site-specific factors which need a specific policy approach are of interest only at the 
sub-regional level (Briassoulis 2005; Wilson and Juntti 2005). 
• The EKC hypothesis. The „inverted-U‟ relationship occurring between indicators of desertification 
and the level of per capita income in southern Europe was never explored until now. The hypothesis is 
however controversial and has been often criticized. The driving forces behind the growth-environmental 
transition are still unclear: they could be strictly economic forces or exogenous drivers. Although the 
policy implications which stem from the first EKC studies indicate that income growth is a sufficient 
condition to assure environmental protection, to correctly manage environmental quality, and to mitigate 
environmental  degradation,  this  automatic  mechanism  is  especially  criticized  in  the  recent  literature. 
Based on these assumptions, there is scope for investigating empirically further causes of the LD-income 
transition  in  southern  Europe.  Exploration  could  be  made  following,  only  partially,  the  assumptions 
arising from the EKC hypothesis and searching for additional/alternative frameworks. Mediterranean Desertification and the Economic System 
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•  The  ‘malthusian’  hypothesis.  Empirical  evidence  offers  relatively  weak  support  for  the 
explanation that population growth is a direct driver of LD. However, population density represents an 
important, indirect determinant of LD and the various components of this causal chain should be better 
clarified when setting up specific mitigation policies. 
•  The  ‘centre-periphery’  hypothesis.  Human  abuse  or  misuse  of  land  generating  territorial 
divergence seems to be an accelerating factor for LD. However, in what measure human-related spatial 
dichotomy affect LD level and which processes linking to social inequality can have an impact on LD and 
desertification processes is not clear yet. From the governance perspective, the Lisbon Strategy has put 
the need for sustainable economic growth at the heart of the policy agenda in the European Union (Pisani-
Ferry 2005). Challenges in socio-economic dimensions leading to regional disparities to be monitored 
exhaustively by an integrated approach and managed by a common European-wide governance response 
through the integration of different (social, environmental, developmental) policy frameworks. 
• The ‘downward spiral’ hypothesis. There is little evidence on the link between LD and poverty in 
southern Europe. As an example, off-farm employment opportunities simultaneously affect both poverty 
and LD, and any apparent relationship between these two variables may actually reflect the off-farm 
employment-environment connections. Due to economic growth in the Mediterranean countries, the role 
of this factor as possible driver of LD should be classified in connection with other processes that have 
demonstrated to determine the increase of land vulnerability to desertification. 
• The ‘agricultural intensification’ hypothesis. How improvements in agricultural technology affect 
LD cannot be determined a priori, without information regarding the type of technology, the output level, 
and factor market elasticity, among the others. On the one hand, intensification programs make farming 
more profitable and may shift resources to forest clearing and attract new migrants, although this effect 
may  be  at  least  partially  outweighed  by  the  resulting  downward  pressure  on  agricultural  prices  and 
upward push on wages. On the other hand, new technologies for non-frontier agriculture should reduce 
pressure on the agricultural frontier. Labor-intensive technological changes are more likely to reduce 
pressure on land than general yield-augmenting productivity increases and labor-saving technologies.  
• The ‘land tenure’ hypothesis. Land titles and more secure tenure may have contradictory effects 
on LD. As an example, where forest clearing gives farmers a claim to the land, increasing the security of 
such claims may lead to greater forest clearing and possible higher LD. This finding contradicts the 
conventional thesis that more secure property rights are favorable to the environmental quality as farmers 
are stimulated to plan their agricultural production in a more sustainable way. The hypothesis remains L. Salvati 
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therefore controversial, and needs to be corroborated from empirical evidences collected in the most dry 
regions of southern Europe. 
Once having reviewed the economic causes of LD, we believe that it is time to redirect research to focus 
on the previous mentioned hypotheses. Other issues, however, seems to be demised in the most recent 
literature: technological change, the impact of credit markets on LD, the mitigation of social conflicts for 
environmental resources, and the „resilience‟ of the economic systems need further research efforts. Final 
remarks of this paper reflect the state of the art of the desertification matter (Verstraete et al. 2008). In the 
long term, it should be necessary to integrate the studies focused on LD within the literature of global 
change and to downscale to sub-national contexts the scenarios available at the continental scale in order 
to  identify  the  main  drivers  and  pressures  acting  on  the  Mediterranean  socio-ecosystems.  From  the 
economic  side,  systematic  studies  are  to  be  promoted  on  the  costs  and  effectiveness  of  the  various 
strategies  available  at  the  country  level,  in  connection  with  local  case  studies  comparing  alternative 
evaluation techniques and, in particular, Cost Benefit Analysis, Cost Effectiveness Analysis and Multi-
Criteria Analysis. Finally, carrying out pilot studies in which the application of alternative strategies is 
explored, could support the implementation of an adaptive approach towards combating Mediterranean 
desertification. 
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